The aim of this present study was to establish the quantity and nature of the fracture healing response in patients with precisely defined levels of head injury.
; 32 patients had two or more fractures (the tibia and fibula, and the radius and ulna each counted as only one fracture). Patients with fat embolism or suffering from alcohol withdrawal were excluded.
Most of the fractures were treated conservatively, but internal fixation was used for eight fractures, seven
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Medical School, P0 Box 17039, Congella 4013, Natal, South Africa. Figure2 â€" Tibia. fracture site on the same radiograph (Fig. 1) In addition to the radiological assessment, the fracture healing response was also assessed histologically in four patients, two in the group with head injuries and two without but who had late internal fixation.
RESULTS
The healing response in the tibia, femur and humerus are shown in Figures 2, 3 and 4 , and the estimated time to clinical union in Figures 5, 6 and 7. A significant difference between patients with head injuries and the controls was found with respect to both healing response and time to union. Moreover, a linear correlation was found between the healing response and the time to union in the patients with head injuries (Table II) .
In the patients with head injuries the radiographs often showed rapid formation of a peripheral layer of radiodensity. By contrast, the controls exhibited a standard healing response, a zone of callus spreading in uniform density outwards. Similarly, histological analy sis of the healing mass sampled three weeks after injury showed peripheral maturity in the patients with head injuries but not in the others (Fig. 8) .
Internal fixation appeared to potentiate the healing response in the patients with head injuries (Fig. 9) , suggesting that surgical trauma or the release of osteogenic cells in the vicinity of the fracture encourages new bone formation.
A section of the periphery of the healing mass from a femoral shaft fracture in a patient with head injuries ; at three weeks there is mature woven bone ( x 60). patients. An abundant fracture healing response (de fined as a response equal to or greater than the upper limit in the control group) was observed in 73% of patients with the more severe degrees of cerebral injury.
There was no correlation between the healing response and ipsilateral spasticity, nor with bilateral spasticity. Nor was any correlation found between the healing response and the time taken to reach a stable neurologi cal status (range 4 hours to 3 months), or with the depth of coma on admission, which ranged from 3 to 10 on the Glasgow coma scale. Twenty-seven patients (51%)made a complete neurological recovery. The exact nature of the healing mass in patients with head injuries has not been established. â€oeHeteroto pic ossificationâ€• is the term used by Garland et al. (1980) to describe the periarticular ossification which occurs spontaneously in some of these patients, and the same term is used by Garland and Miller (1984) (Kernohan et al. 1984) . It is clear from the present study that the material is bone, and it resembles most closely â€oemyositis ossificansâ€• or â€oeheterotopic boneâ€• in that it tends to be mature at its periphery (Heffner 1984) ; this is the converse of the normal fracture healing response as described by Peacock (1984) . The precise mechanism for this abnor mal response is unclear, but it probably results from a combination of general and local effects. What is apparent is thatmovement at thefracturesite,though frequently implicated, is unlikely to be the major factor. Although many questions remain unanswered, this study has demonstrated, using a simple and reproducible method, that an abundant fracture healing response occurs aftersevere headinjury, asa result ofwhichthere is rapid union. The healing responseis atypical in nature, and the term â€oecallusâ€• is probably not appropriate.
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